The heterogeneity of brewer's yeast old yellow enzyme.
Heterogeneity of brewer's yeast old yellow enzyme (OYE) was found by anion-exchange high-performance liquid chromatography (HPLC) as well as by 13C-NMR spectroscopy of [4a-13C]FMN reconstituted into apo OYE. Though the OYE sample prepared according to the conventional procedure gave a single protein band on sodium dodecyl sulfate-polyacrylamide gel electrophoresis (SDS-PAGE), the OYE sample was found to consist of five species on anion-exchange HPLC. The 13C-NMR spectrum of the [4a-13C]FMN-reconstituted OYE gave multiple peaks corresponding to 4a-13C. This multiplicity indicates that this OYE preparation possesses heterogeneity in the environment surrounding FMN, i.e., the active site of OYE. The different species of OYE were separately obtained by preparative HPLC on an anion-exchange column. These species as well as the unresolved sample showed identical mobility on SDS-PAGE and similar but slightly different NADPH oxidase activities. This heterogeneity was shown not to have resulted from proteolytic modification during the conventional purification procedure, which includes autolysis of the yeast cells, since the enzyme extracted by mechanical destruction of the yeast cells in the presence of various protease inhibitors exhibited identical heterogeneity. The pure OYE forms obtained by preparative anion-exchange HPLC are homogeneous in the flavin environment as revealed by a single 13C-NMR signal for the [4a-13C]FMN-reconstituted species.